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ABSTRACT: This paper represents a part of diploma work2 in the scope of glued laminated girders· 
of special geometry. lt also shows results of previous research 1· 3 engaged in the field of timber 
(material and structural design) and FEM. The main subjects of our interest are glulam pitched­
cambered beams the. form of whom is aesthetically very impressive. Howeve·r, an1msuitable form, e.g. 
inappropriate slope, due to the span and radius of curvature of the apex zone, could incite very serious 
problems in practice and jeopardize a safety of the whole structure. Wood is an anisotropie material 
whose tensile strength perpendicular on grains is far below the rest of its material properties. 
Therefore, we must deal very seriously with the safety of the curvature zone of girder, where these 
stresses appear. EC5 makes some simplifications that are acceptable enough in engineering practice. 
We tried to compare the results obtained using different codes and FEA. 
KEY ,WORDS: glulam pitched cambered main girders, curvature, structural safety. and practical 
design, comparison of European codes, analysis of parametrically prepared FE models 
L INTRODUCTION 
From the ·aspect of architecture, pitched cambered glulam beams of great intrados curvature are 
aesthetically very attractive and desirable shapes of main girders. On the other hand, from structural 
and technological view, the complex geometry of those girders is a potential limit to thei� economic 
application. A big intrados curvature in the ridge zone, non linear distribution of stresses along the 
cross section's width, and both a complex state of stresses caused by girders' geometry and anisotropy 
of wood as a material make it necessary to handle carefully the calculation of those girders. As for 
their mechanical resistance and stability, the study of tensile strength perpendicular to grains 
intensified by curvature is of enormous significance. The bearing capacity of wood in regard to 
tension perpendicular to grains is exceptionally low and varies significantly from its other mechanical 
properties. lt is therefore hard to optimize the dimensions of those girders according to this criterion 
as its other characteristic cross-sections are not enough used. Such a problem can be avoided in 
differentrways: local strengthening of the curved area, the construction of ridge girders of reduced 
static height (rounded ridge) or the construction of girders in couples instead of uneconomic increase 
of the single girder's height. Much better solutions relate to the geometry's rationalization (the slope 
of the fiat girder's part of the axis, the raise of the curved area radius and the variation of the static 
height - full or reduced, modifying or constant girder's height as well) in relation to the span. The 
paper advocates such an approach, and the results lead to the summary of guidelines for a practical 
usage. As the bas i s for an investigation new European norms were taken. 2� 1995 :2004-I-1. We 
compared the results with those of the calculation according to pre-norms, C .. ENV 1995:2000-1-1. 
The proofs for mechanical strength and stability of the characteristic section x-x relevant for the 
stability control differ in the norm and pre-norm. The FE 20 and 30 girders' models are 
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